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Effects of exposure to traffic noise on health 
 
 
Abstract 
Traffic noise causes adverse effects on the health and quality of life of individuals 
and communities exposed to it, including annoyance, sleep disturbance, decreased 
performance at school/work, stress, hypertension, and ischemic heart disease. In 
Australia there are few standards or policies addressing noise in urban 
environments, with many discrepancies in noise level thresholds when comparing 
states and regions. Currently Victoria has a day-to-night threshold for noise levels 
well above accepted levels in Europe, and there is no standard for the late night 
period. A better understanding of the health impacts of noise in the Australian 
context is vital for informing development and implementation of policy and 
legislation for road traffic noise management. This paper reviews the evidence base 
and policies related to traffic noise in urban areas, and presents a case study of 
noise mapping and assessing population health impacts (eg. sleep disturbance), in 
Geelong,Vcitoria,Australia.  
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1. Urban growth and traffic in Australia 
The number of private cars in Australia has risen dramatically. In 1920 there was an 
average of 71 persons/car in Australia. In 1950, the amount of registered cars 
increased at a rate above population growth, whilst this average has declined to 11 
persons/car. In 2003, Australia reached an alarming average of 2 persons/car 
resulting in more cars on the road and increased traffic volume and flows (ABS, 
2005). The rise of car ownership in Australia was accompanied by a considerable 
decrease of public transport use. In the 1950s, private cars and public transport 
shared equal proportions of travels in capital cities. From the late 1970s to the 
present, there has been a significant shift, in which the majority of trips were by 
private cars (~90%) and less by public transportation (10%) (BTRE, 2007). 
Private vehicles remain a dominant force in Australia despite the economic and 
environmental cost involved, when compared to public transport (eg. fuel prices, 
registration, insurance, carbon emissions, changes to the natural landscape). For 
example, during 1977-96, car prices have increased 2.25-fold, fuel prices have 
increased 5-fold, the amount of cars per capita has also increased 1.3-fold, with 
vehicle kilometres/car/year almost unchanged (Hensher, 1998). Currently Australia 
has 16 million registered motor vehicles (Iftekhar and Tapsuwan, 2010) for a country 
of around 22 million people.  
 
This personal mobility of Australians has fuelled the trend of decentralised housing 
development resulting in a low density pattern of urban development, spreading 
outwards from a central business district across a large area and extending the 
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urban fringe. Given the heavy reliance on private transportation, government has 
invested heavily in road infrastructure to connect distant parts of the urban sprawl. 
Highways and freeways are designed to provide fast connections within or outside 
metropolitan areas by allowing large flows of vehicles with reduced travel time, 
increased service access, and enhanced travel comfort. However, if outwards urban 
development determines the need for better transport connections and better 
accessibility between places, the required transport infrastructure can also stimulate 
new urban development in their vicinity; increasing the urban sprawl (Wegener, 
2004). Most of freeways and highways are likely to be encapsulated by new housing 
developments in their surroundings over time.  
 
Transport is an essential component of life and the positive effects include: i) access 
to education, employment opportunities and leisure activities; ii) contributing to 
economic development; and iii) enhancing the logistics of production and distribution 
of diverse goods and services. However, adverse effects also occur, particularly 
effects on health from heavy traffic on major highways. Adverse health effects of 
road transport result from air and noise pollution, roads crashes, insufficient physical 
activity related to reduced cycling and walking, potential social isolation, and poorer 
quality of life in neighbourhoods affected by heavy road traffic (WHO, 2007).  
 
2. Noise in urban environment  
Environmental noise has been defined as ‘unwanted or harmful outdoor sound 
created by human activities, including noise from road, rail, airports, and from 
industrial sites’ (EC, 2002:2). It is a side-effect of global trends of urbanisation (Gee 
and Takeuchi, 2004; Neitzel et al, 2009; OECD, 2010), with public health 
implications for citizens’ well-being and quality of life in everyday life (Passchier-
Vermeer et al., 2000; WHO, 2007; WHO and JRC European Commission, 2011).  
Traffic noise is a major part of environmental noise in cities. Traffic volume in a 24-
hour period and at different intervals during the day, evening and at night can affect 
people’s wellbeing. In motor vehicles, combined road noise stems from three main 
sources: i) power-train noise (cooling-fan, engine, drive-train, exhaust); ii) tyre-road 
interaction noise and wind noise; plus iii) speed and road surfaces (EEA, 2009). 
Figure 1 illustrates noise levels for different activities in urban areas. Busy roads are 
identified by an approximate level noise of 80dB(A), which lies in the range of risk for 
population exposure. dB(A) is the unit of measurement of sound pressure level. A-
weighted decibels adjust the levels of frequencies within the sound spectrum to 
better reflect the sensitivity of the human ear (VicRoads, 2006). 
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Source: Adapted from Parliament of Australia (2010) - data provided by an Australian Hearing submission. 
Figure 1: Approximate sound levels for common types of noise exposure (dB(A)) 
 
3. Adverse effects of traffic noise on population 
Noise exposure from highway traffic is a public health problem. During the day road 
traffic noise causes annoyance, and at night it disturbs individuals’ sleep. Long-term 
annoyance and sleep disturbance can result in more serious diseases (WHO, 2007).  
The human auditory system is continuously analysing acoustic information, which is 
filtered and interpreted by different cortical and sub-cortical brain structures. Signs 
and symptoms of ill-health may develop following endocrine and autoimmune 
responses to stress when exposed to road traffic noise in the immediate to long-
term. The acuity and severity of ill-health depends on the levels/intensity, frequency 
and duration of noise that people are individually and collectively exposed to (Goines 
and Hagler, 2007). There are specialist areas of medicine for diagnosing and treating 
these health problems, such as sleep medicine, cardiology, audiology, and 
psychology.  
 
There is sufficient scientific evidence that noise exposure can induce: hearing 
impairment (Ingle et al, 2007); annoyance (Bluhm et al, 2004; Michaud et al, 2008; 
Miedema et al, 2011; Neimann et al, 2006; Öhrström, 2008; Van Gerven et al, 2009); 
sleep disturbance (Ahrstom et al, 2006; Brankoljevic et al, 2006; Hong et al, 2010; 
Ising and Ising, 2002; Pirrera et al, 2010); decreased school performance (Clark et 
al, 2007; Stanfield et al, 2005); hypertension (Bendokiene et al, 2011; Bodin et al, 
2009; Sørensen et al, 2011); and ischemic heart disease (Babisch, 2006; Babisch, 
2008; Babisch, 2011; Bluhm and  Eriksson, 2011; Ndrepepa and Twardella, 2011; 
Van Kempen et al, 2011). During the 1960s, most of the effects of sound on health 
and quality of life were already known, but later research using improved noise 
measures and more analytical tools further confirmed and expanded upon these 
findings, enabling precise assessment of exposure-response relationships and 
observation thresholds for noise effects on health (Passchier-Vermeer and 
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Passchier, 2000). Table 1 presents a general relationship between exposure to noise 
during the night and effects on health for different noise ranges.  
 
NOISE LEVEL EFFECTS ON HEALTH FROM EXPOSURE TO NOISE 
Lnight,outside 
<30dB 
Although individual sensitivities and circumstances differ, it appears that up to this 
level no substantial biological effects are observed. 
Lnight,outside 30-
40dB 
A number of effects are observed to increase: body movements, awakening, self-
reported sleep disturbance, arousals. With the intensity of the effect depending on 
the nature of the source and on the number of events, even in the worst cases the 
effects seem modest. It cannot be ruled out that vulnerable groups (eg. children, the 
chronically ill, older persons) are affected to some degree. 
Lnight,outside 40-
55dB 
There is a sharp increase in adverse health effects, and many of the exposed 
population are now affected and have to adapt their lives to cope with noise. 
Vulnerable groups are now severely affected. 
Lnight,outside 
>55dB 
The situation is considered increasingly dangerous for public health. Adverse health 
effects occur frequently, a high percentage of the population is highly annoyed and 
there is some limited evidence that the cardiovascular system is coming under 
stress. 
Source: adapted from European Centre for Environment and Health (2007) 
Table 1: Relationship between night noise and health effects in the population 
 
The expanding evidence base indicates human exposure to road traffic noise has 
multiple health impacts. This is especially relevant during the night, with noise levels 
≥42dB(A), and over time leads to long-term effects on people’s sleep patterns. 
Periods of rest and sleep enable individuals to recover from their daily activities; an 
important modulator of cardiovascular function. Noise-disturbed sleep is a potential 
cause for the development of cardiovascular disorders (Babisch, 2011).  
 
Deloitte Access Economics (2011) has calculated estimates for the economic costs 
of sleep disorders experienced by Australians (age >20 years) in 2010. Around 1.5 
million Australians (9% total population) have sleep disorders, resulting in total health 
care costs of $818 million, related to hospital and medical services, and the use of 
pharmaceuticals (eg. sleeping tablets) (2011:iii-iv). Indirect costs of sleep disorders 
are $4.3 billion due to productivity losses ($3.1 billion), lost revenue ($472 million), 
informal care and other costs associated with workplace accidents ($129 million) and 
motor vehicle accidents ($517 million). While these calculations do not clearly 
indicate the proportion of sleep disorders attributable to road traffic noise (due to a 
lack of data), the large estimated costs are relevant to governments developing and 
implementing policy for noise management in urban areas. 
 
4. Policies for noise management in urban areas 
The prolific evidence base confirms the growing international and multi-disciplinary 
interest in road traffic noise as a global problem with local consequences, and also 
indicates significant gaps in knowledge (Thomson et al, 2008). Despite evidence of 
an association between traffic noise and public health, there are few standards or 
other regulatory measures addressing road traffic noise. Some factors contribute to 
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this situation. Firstly, many existing noise-related policies and legislation are not 
evidence-based and/or do not include a specific focus on road traffic noise. Niemann 
et al (2006) assert policymakers, the public and many experts still underestimate the 
health impacts of noise in the residential environment.  
Secondly, diverse approaches are used in studies of noise-related ill-health, making 
it difficult to compare data across countries and locations. There are variances in 
sampling techniques, research methods (eg. case studies, cross-sectional, cohort, 
reviews, meta-analyses, national, multi-national), in focus of studies (eg. single or 
multiple health problems), distinguishing traffic noise from other environmental 
noises, a focus on particular population groups (eg. adults, children, older persons, 
pregnant women), plus different measures of noise (eg. time of day, distance from 
major road/intersection). The majority of studies addressing road traffic noise effects 
on health have occurred in Europe, with emerging recent research from Australia, 
Africa, Asia and the Middle East. There are limited Australian data available to 
provide a local context. 
 
In Europe, the European Noise Directive (END) has established a guide for strategic 
measurement and mapping of noise in urban areas, to standardise procedures and 
compare results from different areas, regions or countries (EC, 2002). The directive, 
however, does not define a common threshold for all the countries in the European 
Union. Most countries have adopted a noise level threshold of 50dB(A) Lnight for night 
time (12am-6am) and 55dB(A) Lden for day-evening-night (6am-12am). 
Defining thresholds for noise exposure is not a trivial task. Different health effects 
occur from varied noise levels, and the frequency, volume and interval of exposure 
should also be accounted for. For example, according to World Health Organization 
(WHO)  (2009), the threshold level for waking in the night and/or too early in the 
morning is 42dB(A), whereas the threshold for ischaemic heart disease is 50dB(A). 
With these findings, the WHO proposed a new guideline target for limiting outdoor 
night noise to 40dB as the annual average (EC, 2010). 
 
In contrast, Australian policy efforts related to road traffic noise appears limited. Most 
of the concerns with traffic in relation to population and environmental health are 
focussed on air pollution, greenhouse gas emissions and climate change. Unlike 
other countries, there is no national environmental protection agency (EPA); instead 
each Australian state and territory has its own EPA with distinct priorities. There is a 
recently released national urban policy, which does not address road traffic noise 
(DIT, 2011). Only Tasmania and NSW have produced an evidence-based policy 
specifically addressing road traffic noise, noting Australian state/territory and 
international guidelines for noise management (DECCW, 2011; DIER, 2011). There 
are marked discrepancies in noise level thresholds and regulatory measures. In 
Victoria, for example, there are two thresholds: new highways are designed to attend 
a noise limit of 63dB(A) before sound barriers are installed, whilst noise levels up to 
68dB(A) for existing highways are accepted before any mitigation measure is 
implemented to reduce the noise levels back to 63dB(A). These thresholds are very 
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high compared to current noise levels accepted in Europe. Of note, there is no 
specific threshold for noise levels during late night in Victoria (12am-6am). This is a 
serious limitation of the current regulation, since most of the adverse impacts on 
public health are related to long-term sleep disturbance. 
 
In the following section we present a case study of road traffic noise data related to 
Section 3 of the Ring Road, Geelong, Victoria, Australia. The data were collected by 
VicRoads in 2009, and subsequent estimates of noise distribution in suburbs 
adjacent to the Ring Road occurred in 2011 (VicRoads 2011). These data were 
provided to the authors by VicRoads/Corio for further analysis, and rely only on 
average and maximum noise levels; data for minimum noise levels were unavailable.   
 
The data used in this study was collected by consultant firms commissioned by 
VicRoads to conduct field work measurements of noise along section three of the 
Ring Road (VicRoads, 2006 and 2011). The data is in accordance to the noise 
measurements procedures prescribed by ‘VicRoads Requirements for Acoustic 
Consultants’. Date, time, location, climate conditions, and noise measurements were 
recorded for the monitoring sites. 
 
5. A preliminary case study 
5.1. Ring Road, Geelong, Victoria, Australia 
The Geelong Ring Road is a freeway (length: 25 km) beside Geelong's western 
suburbs (north-south direction), extending from the Princes Freeway at Corio 
(connecting to Melbourne) to the Princes Highway at Waurn Ponds (connecting to 
South Western Victoria). It also connects to the Midland Highway towards Ballarat, 
and the Hamilton Highway. The construction of the Ring Road was a recent initiative 
of the Victorian government towards providing faster and better accessibility from 
these areas in the south to Geelong CBD, and from Geelong to other areas of the 
state, especially to Melbourne. 
 
Sections 1 and 2 of the Ring Road were officially opened in December 2008, and 
Section 3 in June 2009. Section 4A is a short overpass of the Princes Highway with 
a direct connection to Anglesea Road (and onwards to the Surf Coast and Great 
Ocean Road), which opened in December 2011. Section 4B, a short extension of 4A 
is currently under construction and estimated to be completed in 2013. Section 4C is 
planned to improve the connection to the Armstrong Creek, a Geelong suburb 
currently being developed (~50,000 new residents over 20 years) and the Surf 
Coast, another fast growing area in the region with coastal towns (eg. Torquay, Jan 
Juc, Anglesea, Lorne). 
 
Since the official opening of the Ring Road, traffic volume and flow has also reduced 
in the centre of Geelong itself (eg. La Trobe Terrace, Shannon Avenue) and along 
High Street in the suburb of Belmont. The future spatial pattern of urbanisation will 
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put an extra demand on the use of the Ring Road and directly affect the level of 
noise to which residents are exposed. 
 
This project analysed the situation of the residential area around Section 3 of the 
Ring Road in Geelong, under the jurisdiction of the Victorian state government 
agency: VicRoads (Figure 2). 
 
 
 
 
 
Figure 2. Study area: Section 3 of Geelong’s Ring Road 
 
5.2 . Traffic and noise  
Section 3 of the Ring Road has an average traffic volume of almost 18,000 
vehicles/day, in both directions (north and south-bound), 8% are commercial 
vehicles, including trucks. Peak hours during the weekdays (Monday-Friday) are 
during 7am-8am, and 4am-5pm. The distribution of traffic volume throughout the day 
is: during the working hours (from 7am-6pm) (73%), in the evening and night (from 
6pm-12am) (18%), and during late night to morning (from 12 am-7 am) (9%) 
(VicRoads, 2011). 
 
Although most of the vehicle traffic occurs during working hours, the average noise 
level along Section 3 of the Ring Road is similar during the day, evening and late 
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night. Figure 3 presents the average and maximum noise levels in four different 
locations in Section 3 of the Ring Road for day and night (suburbs of Fyansford, 
Ceres, Wandana Heights, Highton). Late night accounts for 9% of the traffic volume, 
but the resulting noise level is only 8-11% lower than noise levels during the working 
hours, when 73% of the traffic concentrates. This is probably due to a larger 
proportion of commercial vehicles and trucks travelling along the Ring Road very 
early in the morning, despite a smaller total number of vehicles. This situation has a 
strong effect on sleep disturbance. 
 
 
 
Noise Level (dB(A)) 
Location 
A 
(Fyansford) 
B  
(Ceres) 
C  
(Wandana Heights) 
D 
(Highton) 
Average 
Working hours  7 am to 6 pm 60 64 69 56 
Evening-night  6 pm to 12 am 57 61 68 51 
Late night  12 am to 7 am 54 59 62 51 
Maximum 
Working hours  7 am to 6 pm 84 89 88 94 
Evening-night  6 pm to 12 am 74 74 85 76 
Late night  12 am to 7 am 64 67 69 62 
Source: Adapted from VicRoads Report 2011 
Figure 3. Traffic noise along Geelong Ring Road, average and maximum (dB(A)) 
 
5.3 . Potential health impacts 
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Medical research suggests that exposure to noise levels above 55dB(A) during the 
day, and 42dB(A) during late night can cause serious health problems to community 
residents (WHO, 2007 and 2009). In this case study, we focussed on sleep 
disturbance as a primary source of potential adverse effects on health from traffic 
noise in the vicinities of Section 3 of the Ring Road, Geelong. 
 
As shown in Figure 3, people residing in suburbs close to the Ring Road are 
exposed to average traffic noise levels of 51-62dB(A) at night (12 am-7 am); the 
period of the day generally reserved for sleep. This is well above the 
recommendations of WHO (2009) (ie. 50dB(A)) and proposed night-time guidelines 
of 40dB(A). During the sleep period, residents can be also disturbed by short 
intervals of maximum traffic noise levels: 62-69dB(A). 
 
Figure 4 illustrates the exposure-effect relationship for sleep disturbance with traffic 
noise for Europe. This graph has been built by the authors based on the equations 
provided in WHO, 2009, and using noise levels at night from 30 to 80dB(A). It 
presents an increase in the proportion of persons with sleep disturbance correlated 
with the increase in noise levels they are subject to during late night and early 
morning. Of note, it usually takes about 2-3dB(A) for a human to perceive a 
difference in sound level; and around 10dB(A) to perceive a doubling of the sound 
level (Kinsler et al, 1999). 
 
Figure 4 also presents the current thresholds for noise level used in Europe and the 
Ring Road, Geelong, Victoria, Australia. These thresholds indicate the minimum 
noise level tolerated before installing noise reduction measures. VicRoads has 
established 63dB(A) for new highways, but accepts noise levels up to 68dB(A) in 
existing routes before mitigation measures are implemented to reduce the existing 
noise levels back to 63dB(A).  
 
%SD vs. Lnight, equation, adapted from WHO, 2009. 
Figure 4. Exposure-effect relationship for sleep disturbance with traffic noise in Europe, 
Thresholds in Europe and Victoria/Australia 
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We estimate if the European exposure-effect relationship curve (Figure 4) was valid 
for the Australian conditions, it would have the following impacts (Figure 5): 
 High sleep disturbance: A decrease of the proportion of people highly disturbed 
during sleep by traffic noise from 12% (based on the current threshold for traffic 
noise in Victoria: 63 dB(A)) to 5% (if the threshold was the current European 
standard for traffic noise during night: 50 dB(A)), or to a minimum of 2% (if the 
new recommendation in Europe for traffic noise threshold during night was 
implemented: 40 dB(A)). VicRoads current tolerance (up to 68 dB(A)) would allow 
high sleep disturbance to increase from 12% to 19%. 
 Sleep disturbance: A decrease of the proportion of people disturbed during sleep 
by traffic noise from 26% (based on the current threshold for traffic noise in 
Victoria: 63 dB(A)) to 12% (if the threshold was the current European standard for 
traffic noise during night: 50 dB(A)), or to a minimum of 8% (if the new 
recommendation in Europe for traffic noise threshold during night was 
implemented: 40 dB(A)). VicRoads current tolerance (up to 68 dB(A)) would allow 
sleep disturbance to increase from 26% to 34%. 
 
 
Figure 5. % of people disturbed or highly disturbed during sleep for difference noise levels; 
comparison of standards in Europe and Victoria/Australia  
 
 
5.4 . Exposure to noise 
In this context, we are concerned residents’ health and quality of life given their 
exposure to current and increasing noise levels related to population growth, 
urbanisation and heavier traffic volume on the Ring Road in the future. Figure 6 
illustrates different situational exposure to traffic noise in the case study area 
(Section 3, Ring Road, Geelong), including: i) protection by installed sound barriers 
in parts of the highway; ii) the presence of natural vegetation as sound barriers; and 
iii) areas where dwellings are directly exposed. 
135
      
  (a) Sound barrier                                        (b) Vegetation as sound barrier                 (c) Directly exposed dwellings 
Figure 6. Views from Geelong Ring Road, Section 3 (2012) 
 
Figure 7 presents the area estimated to have noise levels from traffic in the Ring 
Road >50dB(A); the noise standard for night-time currently used in Europe. This 
noise map has been produced for a report commissioned by VicRoads (2006) as 
part of the study before the construction of the highway. It is based on characteristics 
of the route design (alignment, surface material, and speed limit), topography, 
vegetation, and potential traffic volume and composition. The estimates are similar to 
observed measurements of actual traffic flow and noise levels made in 2011 
(VicRoads, 2011).  
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Source: VicRoads, 2006 
Figure 7. Estimated noise mapping in Geelong Ring Road - Section 3, 2011 
 
There are 66 addresses exposed to noise levels above VicRoads standard of 63 
dB(A). This situation increases to almost 600 dwellings if the European threshold of 
55 dB(A) were used for day time. Residents of ~850 dwellings are exposed to noise 
levels >50 dB(A) during late night and early morning, potentially experiencing sleep 
disturbance. Approximately 3,500 people living within the buffer zone of Section 3, 
Ring Road are exposed to average noise levels during the night harmful to their 
health. Analysis of the demographic characteristics of the resident population 
indicates that around half are vulnerable groups, such as children (0-14 years) 
(39%), and older persons (>65 years) (15%) (ABS, 2006).  
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This situation is of great concern in the current context, but is even more dramatic if 
future scenarios are considered. The City of Greater Geelong population is projected 
to grow faster than the State of Victoria and metropolitan Melbourne in the next two 
decades (ABS, 2006). Most of the growth will follow previous trends and be 
distributed in the southern part of Geelong; especially in Armstrong Creek, a new 
residential development south of Waurn Ponds suburb as well as in the Bellarine 
Peninsula, Torquay  and other coastal towns. Given housing, transport and 
community infrastructure associated with new developments, employment is 
expected to follow, extending the distribution of new major population centres. This 
growth will cause increased traffic flow along Geelong Ring Road and potentially 
higher levels of noise. 
 
We have selected Location C (Wandana Heights) and Location D (Highton) as 
examples of the highest and lowest noise levels during a 24-hour period in the 
catchment area of this study. Figure 8 shows the variation of traffic noise levels, 
average and maximum values, for day and night at Location C, in Wandana Heights. 
Residents around this area are exposed to noise levels above VicRoads (2009) 
standards all day, evening and night (6am to 12am), and well above WHO (2009) 
standards during late night to early morning (12am-6am) of 50dB(A). 
 
 
Source: Adapted from VicRoads Report 2011 
Figure 8. Average and maximum traffic noise levels in Wandana Heights, Location C 
 
Figure 9 indicates the variation of traffic noise levels, average and maximum values, 
for day and night at Location D (Highton). The situation at this location is significantly 
better than in Wandana Heights. Most of the day and night traffic noise levels are 
below the WHO (2009) standard, although valid only for average values. This 
location presents very high maximum traffic noise levels, particularly for day and 
evening. During late night, the average noise levels are also below the European 
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current standard. However, in the early morning (3am to 6am), residents’ sleep is 
disturbed by traffic noise well above the recommended threshold.  
 
 
Source: Adapted from VicRoads Report 2011 
Figure 9. Average and maximum traffic noise levels in Highton, Location D 
 
6. Conclusion 
The vast and growing evidence base on road traffic noise (especially in Europe and 
less so in Australia) reveals a complex problem and numerous health and other 
consequences for diverse communities. As Brown (2003) and the OECD (2010) 
advocate, intersectoral collaboration and a multi-disciplinary approach to data 
collection and analysis on urban environmental quality is important to determine best 
practice approaches adapted to local conditions.  
 
In public health terms, both legislation and policy are necessary to address and 
mitigate the effects of road traffic noise on residents’ health and quality of life. This 
requires attention to decisions on locating key community infrastructure in urban 
planning and new areas of land-use development (eg. schools, shopping centres, 
residential housing, libraries, hospitals), developing and implementing innovative 
solutions whilst avoiding future medium to long-term problems or indirect effects 
(Amram et al, 2011; OECD, 2010).  
 
The WHO Regional Office for Europe, European Commission (EC), United Nations 
Economic Commission for Europe (UNECE), WHO Alliance of Healthy Cities and 
European Environment Agency (EEA) have drawn on the available evidence base to 
inform system-level and cross-jurisdictional regulatory measures (including policies, 
legislation, standards and guidelines) to improve urban planning and reduce 
residents’ exposure to environmental noise (including from road traffic) and health 
impacts. The measures refer to current and prospective practices and guidelines (eg. 
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strategic noise maps, social and economic evaluation, environmental and health 
impact assessments, vehicle design, noise barriers).  
 
In Australia, increasing government and residents’ concerns about the environment 
(eg. climate change, drought, increasing urbanisation, liveability and sustainability of 
cities) have led to policy development. Recently the federal government released a 
national urban policy, with few components specifically addressing road traffic noise 
(DIT, 2011). A national coordinated approach to reducing road traffic noise, across 
all Australian jurisdictions appears absent. There is significant variation in the 
jurisdictional tolerance for exposing communities to traffic noise across Australia, 
and most of the policies are not based on scientific evidence. 
 
Since 1998, the WHO Alliance of Healthy Cities has an Australian chapter of full 
members and associate members. This includes the Corio and Norlane 
Development Advisory Board (CNDAB), Geelong, Victoria and other Australian 
cities. The Australian Chapter has been meeting and developing healthy public 
policy to address the liveability and healthiness of urban areas. The vision is broad:  
Building cities and communities of peace where all citizens live in harmony, 
committed to sustainable development, respectful of diversity, reaching for the 
highest possible quality of life and enable equitable distribution of health, by 
promoting and protecting health in all settings (Alliance for Healthy Cities 2008).  
Given the policy context and preliminary findings of this case study, we make 
recommendations for policy development and future research. 
 
Policy development 
 Develop and implement a national framework/guidelines for traffic noise 
measurement informed by: i) available Australian studies, ii) the European and 
other international evidence base on published studies, and iii) European 
Commission guidelines (EEC directive) as a common standard used in European 
countries. 
 Involve other Australian jurisdictions (metropolitan and regional areas) as well 
national and other states/territories to inform development of a national 
framework/guidelines addressing road traffic noise in Australia. 
 Include community representation in development of the national 
framework/guidelines, to provide citizens’ perspectives. 
 Develop and implement effective interventions to mitigate effects of road traffic 
noise on population wellbeing and quality of life, informed by European guidelines. 
 Monitor the outcomes of these interventions over time, to ensure effectiveness, 
identify extraneous impacts and inform future measures. 
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Future research  
 Undertake further Australian-based studies that are multi-disciplinary in focus with 
relevant expertise on project teams and project advisory groups – and contribute 
to the Australian evidence base. 
 Consider different approaches to researching the effects of road traffic noise on 
people’s health: ‘control for intermediate factors’ (eg. blood pressure), ‘current 
behavioural risk factors’, ‘categorical data analyses (relative risk of different noise 
categories with reference to the lowest)’, and ‘continuous data analyses (relative 
risk per dB-increase, based on regression models) (Babisch, 2011).  
 Conduct fieldwork for objective and subjective noise measurements and health-
related effects on residents (specific population groups) given different proximal 
and distal distances from major roads in time and place, using well accepted 
recommended guidelines of the European Commission (2002) and the WHO 
Regional Office for Europe (2009). 
 Use noise mapping technique for all facades of a residential dwelling (eg. house, 
apartments) plus indicate the location of rooms (quite, noisy), windows and 
balconies, and the presence or absence of noise reduction measures to determine 
the lowest and highest exposure to road traffic noise, rather than just the front 
facade. 
 Assess the ‘effects of combined exposures due to multiple noise sources (eg. 
different transportation noise sources or transportation noises and occupational 
noise)’ (Babisch, 2011). 
 Draw on health economics expertise to undertake a cost-benefit analysis of road 
traffic noise and health impacts (eg. potential health services costs, quality of life 
measures). 
 Undertake a longitudinal study on the long-term effects of road traffic noise on 
children residing and attending schools near major roads. 
 Monitor the effects of existing and new interventions implemented to mitigate 
noise traffic noise. 
 
References  
ABS, Australian Bureau of Statistics (2005) Year Book Australia 2005: 100 years of 
statistics 1905-2005. Canberra, ACT. 
ABS, Australian Bureau of Statistics (2006) 2006 Census Data online. Accessed on 
1st March  2011 at http://www.abs.gov.au/CDataOnline. 
Ahrstom E, Hadzibajramovic E, Holmes M and Svenson H (2006) effects of road 
traffic noise on sleep: Studies on children and adults. Journal of Environmental 
Psychology. 26(2):11. http://dx.doi.org/10.1016/j.jenvp.20006.06.004  
Alliance for Healthy Cities (2008) Our charter. Website: www.alliance-
healthycities.com accessed: 1 February 2012. 
Amran O, Abernathy R, Brauer M, Davies H and Allen RW (2011) Proximity of public 
elementary schools of major roads in Canadian urban areas. International Journal 
of Health Geographics. 10:68. doi:10.1186/1476-072X-10-68. 
141
Babisch W (2006) Transportation noise and cardiovascular risk: Updated review and 
synthesis of epidemiological studies indicate that the evidence has increased. 
Noise and Health. 8:1-9. 
Babisch W (2008) Road traffic noise and cardiovascular risk. Noise and Health. 
10:27-33. 
Babisch W (2011) Cardiovascular effects of noise. Noise and Health. 13:201-4. 
Bendokiene I, Grazuleviciene R and Dedele A (2011) Risk of hypertension related to 
road traffic noise among reproductive-age women.  Noise and Health. 13(55):371-
77. 
Bluhm G and Eriksson C (2011) Cardiovascular effects of environmental noise: 
Research in Sweden. Noise and Health. 13(52):212-16. 
Bluhm G, Nordling E and Berglind N (2004) Road traffic noise and annoyance – an 
increasing environmental health problem. Noise and Health. 6(24):43-9. 
Bodin T, Albin M, Ardö J, Stroh E, Östergren P-O and Björk J (2009) Road traffic 
noise and hypertension: Results from a cross-sectional public health survey in 
southern Sweden. Environmental Health. 8:38. doi:10.11.1196/1476-069X-8-38. 
Brankoljevic B, Belojevic G, Paunovic K and Stojanov V (2006) Road traffic noise 
and sleep disturbances in an urban population: Cross-sectional study. Croatian 
Medical Journal. 47:125-33. 
Brown AL (2003) Increaisng the utility of urban environmental quality information. 
Landscape and Urban Planning. 65:85-93. 
BTRE, Bureau of Transport and Regional Economics (2007) Estimating urban traffic 
and congestion cost trends for Australian cities, Working Paper 71, Department of 
Transport and Regional Services, Canberra, ACT. 
Clark C and Stansfield SA (2007) The effect of transportation noise on health and 
cognitive development: A review of the recent evidence. International Journal of 
Comparative Psychology. 20:145-58. 
Deloitte Access Economics (2011) Re-awakening Australia: The economic impact of 
sleep disorders in Australia, 2010. Prepared for the Sleep Health Foundation. 
Website: www.deloitte.com.au accessed: 15 February 2012. 
DECCW, Department of Environment, Climate Change and Water (2011) NSW 
Road Noise Policy. Sydney, NSW. Website: www.environment.nsw.gov.au  
DIER, Department of Infrastructure, Energy and Resources (2011) State road noise 
strategy. June. Hobart, Tasmania.  
DIT, Department of Infrastructure and Transport (2011) Our cities – building a 
productive, sustainable and liveable future. Discussion paper. Canberra: 
Australian Government.  
EC, European Commission (2002) Directive 2002/49/EC of the European Parliament 
and of the Council of 25 June 2009 relating to the assessment and management 
of environmental noise. Brussels, Belgium.  
EC, European Commission (2010) Science for environment Policy, DG Environment 
News Alert Service. Accessed 1 Nov 2011, 
http://ec.europa.eu/environment/integration/research/newsalert/pdf/202na3.pdf  
142
ECEH, European Centre for Environment and Health (2007) Night noise guidelines 
(NNGL) for Europe: Final implementation report. Copenhagen: WHO Regional 
Office for Europe. 
EEA, European Environment Agency, (2009) Transport at a crossroads. Term 2008: 
Indicators tracking transport and environment in the European Union. EEA Report 
No. 3/2009. Copenhagen. 
Goines L and Hagler L (2007) Noise pollution: A modern plague. Southern Medical 
Journal. 100(3):287-94. 
Hensher, D. A. (1998) The imbalance between car and public transport use in urban 
Australia: why does it exist? Transport Policy, 5: 193-204. 
Hong J, Kim J, Lim C, Kim K and Lee S (2010) The effects of long-term exposure to 
railway and road traffic noise on subjective sleep disturbance. Journal of the 
Acoustic Society of America. 128(5):2829-35. 
Iftekhar, M. S. And Tapsuwan, S. (2010) Review of transportation choice research in 
Australia: implications for sustainable urban transport design. Natural Resources 
Forum, 34: 255-265. 
Ingle ST, Pachpande BG, Wagh ND, Patel VS and Attarde SB (2007) Assessment of 
daily noise exposure and prevalence of hearing loss in the shopkeepers working 
near National Highway No.5: A case study of Jalgaon City. International Journal of 
Sustainable Transportation. 3: 54-69. 
Ising H and Ising M (2002) Chronic cortisol increases in the first half of the night 
caused by road traffic noise. Noise and Health. 4(16):13-21. 
Kinsler, L. E., Frey, A. R., Coppens, A. B., nd Sanders, J. V. (1999) Fundamentals of 
acoustics, John Wiley & Son, USA. 
Michaud DS, Keith SE and McMurchy D (2008) Annoyance and disturbance of daily 
activities from road traffic noise in Canada. Journal of the Acoustic Society of 
America. 123(2):784-92. 
Miedema H, Janssen S and Kim R (2011) Chapter 6: Environmental noise and 
annoyance. Burden of disease from environmental noise: Quantification of healthy 
life years lost in Europe. Copenhagen: WHO Regional Office for Europe and JRC 
European Commission. Pp91-98.  
Ndrepepa A and Dorothee Twardella (2011) Relationship between noise annoyance 
from road traffic noise and cardiovascular diseases: A meta-analysis. Noise and 
Health. 13(52):251-59. 
Neimann H, Bonnefoy X, Braubacvh M, Hecht K, Maschke C, Rodrigues C and 
Robbel N (2006) Noise-induced annoyance and morbidity results from the pan-
European LARES study. Noise and Health. 8(31):63-79. 
OECD, Organisation for Economic Co-operation and Development (2010) Cities and 
climate change. Paris. 
Öhrström E, Barregård L, Andersson E, Skånberg A, Svensson H and Ängerham P 
(2008) Annoyance due to single and combined sound exposure from railway and 
road traffic. NVB. July:189-201. 
143
Parliament of Australia (2010) Hear us: Inquiry into hearing health in Australia. 
Senate Community Affairs References Committee. May 2010. 
www.aph.gov.au/senate/committee accessed 15 February 2012. 
Passchier-Vermeer W and Passchier WF (2000) Noise exposure and public health. 
Environmental Health Perspectives. 108(Suppl 1):123-31. 
Pirrera S, De Valck E and Cluydts R (2010) Nocturnal road traffic noise: A review of 
its assessment and consequences on sleep and health. Environment 
International. 36:492-98. 
Sørensen M, Hvidberg M, Hoffman B, Andersen ZJ, Nordsboorg RB, Lillelund KG, 
Jakobsen J, Tjønneland A, Overvard K and Raaschou-Nielsen O (2011) Exposure 
to road traffic and railway noise and associations with blood pressure and self-
reported hypertension: A cohort study. Environmental Health. 10:92. 
http://www.ehjournal.net/content/10/1/92.  
Stansfield SA, Berglund B, Lopez-Barrio I, Fischer P, Öhrstöm E, Haines MM, Head 
J, Hygge S, van Kamp I, Berry BF on behalf of the RANCH study team (2005) 
Aircraft and road traffic noise and children’s cognition and health: A cross-national 
study. Lancet. 365:1942-49. 
Thomson H, Jepson R, Hurley F and Douglas M (2008) Assessing the unintended 
health impacts of road transport policies and interventions: translating evidence 
for use in policy and practice. BMC Public Health. 8:339. doi:10.1186/1471-2458-
339. 
Van Gerven PWM, Vos H, Van Boxtel MPJ, Janssen and Miedema HME (2009) 
Annoyance from environmental noise across the lifespan. Journal of the Acoustic 
Society of America. 126(1):187-94. 
Van Kempen E (2011) Cardiovascular effects of environmental noise: Research in 
The Netherlands. Noise and Health. 13(52):221-28. 
VicRoads (2006) Geelong Bypass – Report. December (2006), Victoria. 
VicRoads (2011) Traffic Noise Measurements, Geelong Ring Road Section 3. 
December 2011, Victoria. 
Wegener, M. (2004) Overview of land-use transport models, Chapter 9, in: Hensher, 
D. A. and Button, K. (Eds.): Transport Geography and Spatial Systems. Handbook 
5 of the Handbook in Transport. Pergamon/Elsevier Science, Kidlington, UK, 
2004, 127-146. 
WHO, World Health Organisation (2007) Noise and Health. WHO Regional Office for 
Europe, Copenhagen, Regional Office for Europe 
WHO, World Health Organisation (2009) Night noise guidelines for Europe. 
Copenhagen. Regional Office for Europe 
WHO, World Health Organisation, Regional Office for Europe and JRC European 
Commission (2011) Burden of disease from environmental noise: Quantification of 
healthy life years lost in Europe. Copenhagen. 
 
144
